V 



UABEL OOOOOOOOOPRKT 



00l7'7074?UStReHAYNES > EXECUTE COPY 

FILE* MANUAL/ SMALL 



/HAYNES 

TUES 3/15/77 06152PM 



COPY /HAYNES 



5000 
5100 
5200 
5300 
5400 
5500 
5600 
5700 
5800 
5900 
6000 
6100 
6200 
6300 
6350 
6400 
6500 
6600 
6650 
6700 
6710 
6720 
6730 
6800 
6900 
7000 
7100 
7200 
7300 
7400 
7500 
7600 
7700 
7800 
7900 
8000 
8l00 
8200 
8300 
8400 
8500 
8600 
8700 
8800 
8900 
9000 
9|00 
9200 
9300 
9400 
9500 



SPACE MfTASYMBOLS 



These symbols are used in This manual to represent instances of 

THE following KINO OF OBJECTS, IF PRECEEDED DIRECTLY BY A ••t" 
THEY INDICATE AN EVALUATED OCCURANCE AND IF NOT PRECEEDED BY A "I" 
THEY INDICATE AN EXPLICIT OCCURANCE, (EG, <VECTOR> 
MUST BE REPLACED BY AN EXPLICIT VECTOR BUT l<VECTOR> CAN BE 
HEPLaCED by any COLLECTION OF OBJECTS THAT EVALUATE TO A VECTOR, 



<VECTOR> 

<ATOM> 

<STRiNG> 

<BOOLEAN> 

<FRAME> 

<OBJECT> 

<NUMBER> 

<self:ction> 

anytime :<string>» 
is also usable, 



A VECTOR 
AN ATOM 
A STRING 
A BOOLEAN 
A FRAME 
ANY TYPE OF 
A NUMBER 
C «<NUMBER> 



OBJECT 



<< TO l<NUMBER> » 1 



OR KNUmBER are used THE UNCOLON FORM 



ALSO The following symbols are ^sed as indicated, 
<< >> to bracket optional items 

SPACE getting on AND OFF 

getting ON THE MACHINE 

WALK UP TO ONE OF THE TERMINALS AND TURN IT ON LINE, THEN HIT RETURN 
THAT.S A KEY ON THE RIGHT SIDE OF THE KEYBOARD, YOU SHOULD GET SOME 
TYPING AND Then a message to ENTeR user code, enter YOUR USER CODE 
OR B5700 AND HIT RETURN. THEN A PASSWqRD IS REQUESTED AND YqU SHOULO 
GIVE YOUR PASSWORD OR IF YqU USED B5700 THE WORD DEMO, AT THIS POINT 
YOU SHOULD GET SOME MORE MESSAGES AND WHEN THEYRE DONE YOURE ON, 

GET! ING ON TO SMALLTALK 

SMALLTALK IS ENTERED BY TYPING RUN SMALL/SMALL, 

IF YOU ARE DOING ANY RECURSIVE FUNCTIONS OR ANY DEEP NESTING 

OF PROCEDURE CALLS YOU MAY NEED MORE STACK, IF THIS IS THE CASE 

TYPE RUN SMALL/SMALL WITH STaCK«i000, 1000 WORDS SHOULD BE ENOUGH 

FOR MOST PURPOSES IF MORE iS NEEDED ANY NUMBER THAT IS APPROPRIATE 

CAN BE USED INSTEAD, 



GETTING OUT OF SMALLTALK 



/.■- 



9600 
9700 
9800 
9900 
9910 
9912 

99H 
9916 
9918 
9920 
10000 
10100 
10200 
10300 
10400 
10500 
10600 
14996 
14999 
lijOOO 
15100 
15200 
15300 
15400 
15500 
15600 
15700 
15800 
15900 
16000 
16100 
16200 
16300 
16400 
16500 
16600 
16700 
16600 
16900 
17000 
17100 
17?00 
17300 
17400 
17500 
17510 
17600 
17700 
20000 
20100 
20200 
20300 
20400 
20410 
20500 
20600 
20700 



IF You DO NOT HAVE A PROMPT CHARACTER (IE. I OR Ol ETC.) 
THEN EITHER HIT THE BREAK KEV IF TYPING IS OCCURING OR ///# 

IF There is no typing. 

THEN TYPE CANDEj* AND THE RfTURN, 



getting off The machine 

after your out of smalltalk type bye and return. 



$PA6E OBJECTS 



OBJECTS ARE THE BASIC UNIT IN SMALL TALK, THEY DO THE JOB 
OF BOTH PROCESS AND DATA, ThEY ARE USED TO IMPLEMENT DATA STUCTURES. 
PROCEDURES, CONTROL STRUCTURES AND EVERYTHING ELSE IN SMALLTALK, 



PARTS OF OBJECTS 



OBJECTS HAVE THE FOLLOWING PARTS, THE FUNCTION OF THE DIFFERENT 

PARTS WILL BE DISCUSSED IN THE SUCCEEDING PARAGRAPHS, 

THE PARTS ARE IN TWO GROUPS* THE INSTANCE PARTS AND THE CLASS PARTS. 



class parts! 

The class parts define how 

OBJECTS, ALL OBJECTS ThAT 

Classified, the parts are 



lvars 
ivars 

CVARS 

DEF 

ISNEW 

init 

f . ♦ 



aOCAL variables 

Instance variables 
class variables 

VECTOR OF actions FOR 
VECTOR OF actions FOR 

Vector of actions for 
also a list of values 



THIS object ACTS AS A 
HAVE A CLASS PART ARE 
AS FOLLOWSl 



CLASS OF OTHER 
SAID TO BE 



WHEN CONTROL IS PASSED 
WHEN A NEW INSTANCE IS CREATED 
WHEN THE CLASS IS CREATED, 
CORRESPONDING TO THE CLASS VARIABLES 



INSTANCE PARTS8 

EACH OBJECT iS AN INSTANCE OF SOME OTHER OBJECT, THE FIRST 
PART IS The NAME OF THAT OBJECT, THE REST OF THE INSTANCE PARTS 

are lists of values, one list corresponding to the instance 
Variables for each of the objects that this object is an instance 
of either directly or as an instance of an instance ,,, . all 
objects that are classified are considered to be an instance of 
themselves, 



SPAGE GIVING CONTROL TO AN OBJECT 



WHEN CONTROL IS GIVEN TO AN OBJECT THE FOLLOWING THINGS HAPPENI 



BIND VARIABLES 
EACH Set OF 
APPROPRIATE 



VARIABLES IS 
VALUES, THE 



PUSHED ONTO THE DICTIONARY WITH THE 
INSTANCE VARIABLES GET THEIR VALUES 



20800 
30900 
?1000 
21100 
21200 
21300 
21400 
21500 
21510 
21600 
21610 
21/00 
21800 
21900 
22000 
22100 
22200 
22300 
25000 
25100 
25200 
25300 
25400 
25500 
25600 
25700 
25800 
25900 
26000 
26100 
26200 
26300 
26400 
26500 
26600 
26700 
26800 
26900 
27000 
27100 
27200 
27300 
27500 
27600 
27700 
27800 
28000 
28100 
28200 
28300 
28310 
28400 
28-5^0 
28600 
28700 
38SX)0 
28900 



rROM The instance parts of the object it self, the class 

VARIABLES VALUES cOMf: fROM EACH OBJECT WHICH THE OBJECT 
GETTING CONTROL IS An INSTANCE OF EITHER DIRECTLY OR INDIRECTLY 
THE LOCAL VARIABLES ARE ALL SET TO NIL, THE VARIABLES ARE 
BOUND IN AN ORDER TO CAUSE THE MOST DISTANT UP THE CLASS 
CHAIN TO BE BOUND FIRST. THUS VRIABLFS WITH THE SAME NAME 
WHICH ARE CLOSER ON THE CLASS CHAIN HAVE PRECEDENCE OVER THOSE 
FURTHER AWAY. 

EVALUATE DEFS 

EACH DEF VECTOR IN THE CLASS CHAIN IS EVALUATED IN THE 

REVERSE ORDER TO WHICH THE VARIABLES WERE BOUND UNTIL 

ONE OF THE DEF VECTORS EXECUTES A RETURN tx, k+, OR x-), IF 

NONE Of THEM EXECUTES A RETURN THEN SELF IS RETURNED 

PASSIVELY, 

$PAGE CREATING A NEW OBJECT 

THE OBJECT ANEW IS USED TO CREATE NEW OBJECTS, 
ANEW <ATOM> << WITH <VECT0R> >> 

THE ATOM IS THE NAME OF THE OBJECT THAT THE NEW OBJECT WILL BE AN 
INSTANCE OF. THE ATOM CLASS CAN BE USED HERE AS THE DUMMY CLASS. 

The with PART is used to spEeiFY The class parts if the object 

IS To be classified, The vector in the with part has thhe following 

FORM! 



( <PART> <VECTOR> <PART> <VEGT0R> 



• , t 



) 



where the PARTS CAN BE ANY OF THE FOLLOWING LVaRS IVARS CVARS 

DEF ISNEW OR INIT, CORRESPONDING TO THE OBVIOUS CLASS PARTS, THE 

VECTOR FOLLOWING EACH PaRT NaME IS TAKEN AS THE VALUE OF THAT PART, 

ANY PART NOT SPECIFIED IS TAKEN TO BE THE EMPTY VECTOR, 

IF The WITH PART IS NOT PRfSeNT THEN ALL OF THE ISNEW 

VECTORS FOR ALL OF ThE OBJECTS ON THE CLASS CHAIN ARE EVALUATED 

WITH THE PROPER VARIABLE En^IRONEMENTS. THE ORDER IS FROM FURTHEST 

DOWN THE CLASS CHAIN Tq THE CLOSEST, 

THEN THE INIT VeCTqR FROM THE WITH PART IS 

EVALUATED. 



ONLY A FEW OF THE PREDEFINED OBJECTS CAN BE USED AS A CLASS 
(IE, HAVE INSTANCES OF THEM). 
THESE ARE VECTOR» STRING* aTOM. 
THIER SYNTAX IS AS FOLLOWSi 

ANEW STRING t<NUMBER> 

WILL RETURN A STRING OF BLANKS NUMBER LONG, 

ANEW VECTOR »<NUMBER> 



29000 
29100 
29200 
29300 
29400 
29500 
29600 
30000 
30100 
30200 
»a300 
30400 
30500 
30400 
30700 
30800 
30 WO 
31000 
31100 
31200 
31300 
31400 
31500 
31600 
31700 
31800 
31900 
32000 
39100 
32200 
32300 
32400 
32500 
32600 
3270O 
32800 
32900 
33000 
33100 
40000 
40l00 
40200 
40300 
40400 
40500 
40510 
406O0 
40650 
40700 
40ftO0 
40900 
41000 
41100 
41200 
41300 
41310 
41320 



WILL RETURN A VECTOR OF NILS NUMBER LONG, 
ANEW ATOM t<STR!NG> 

WILL RETURN A ATOM WITH NAME <STRlNG> AND VALUE 
NIL, 

SPAGE EVALUATING A VECToR AS PROGRAM 



WHEN EVALUATING A VECTOR ThERE IS ALWAYS AN OBJECT WITH CONTROL 
AND THE REMAINING PART OF THE VECTOR BEING EVALUATED. 
WHEN EVALUATING A VECTOR THERE ARE CERTAIN OBJECTS WHICH ACT 
IN A SPECIAL WAY IF THEY ARt TAKEN EXPjCITlY OUT OF THE VECTOR 
AND GIVEN CONTROL. ThEY ARE THE FOLLOWING! 

ATOMS RETURN THEIR VAbUE ACTIVELY (THAT IS THEIR VALUE GAINS 
CONTROL, 

VECTORS ARE EVALUATED aS PROGRAM, 



EVALUATION 
THE FIRST 
OF THE VEC 
OBJECTS OF 
IT THEN RE 

THEN That 

THE REST 
PASSIVELY 
AND SENT T 
CONTINUES 
POINT THE 
THE VALUE 
DEPENDING 
COUPLE OF 
RETURNS IT 
THEN THAT 
PASSED TO 
RETURNED A 



PROCE 
OBJECT 
TOR AS 
F THE 
TURNS 
OBJECT 

F The 

THEN T 
HE REM 

Until 

LAST 
OF THE 
ON HOW 
EXCEPT 

SELF 
OBJECT 
THE NE 
S THE 



EDS AS F 
IN THE 
A MESSA 
FRONT OF 
A VALUE, 
RETURNE 
VECTOR A 
HE NEXT 
AINING P 
THE END 
BJECT TH 
VECTOR 
IT WAS 
IONS THE 
ACTIVELY 

IS NOT 
XT OBJEC 
VALUE OF 



ollowsi 

vector is given control and sent the rest 

ge, that object may consume any number of 

The REST OF THE VECTOR, 
IF THIS VALUE IS RETURNED ACTIVELY 
D AS THE VALUE IS GIVEN CONTROL AND SENT 



S A MESSAGE. 
OBJECT IN THE 



ART OF 
OF THE 
AT WAS 
AND IS 
RETURNED TO 
THE ABOVE, 



IF THE VALUE IS RETURNED 
VECTOR IS GIVEN CONTROL 
The VECTOR AS A MESSAGE, THIS 
VECTOR IS REACHED, AT THIS 
RETURNED IS RETURNED AS 
EITHER ACTIVE OR PASSIVE 

THE VECTOR, THERE ARE A 
IF AT ANY TIME AN OBJECT 



and has not consumed any of the vector 
given control again but control is either 
t if there is one or the object is 

The vector if at the end of the vector. 



SPACE Syntax 

the OBJECTS Which can be directly inputted to Smalltalk 

ARE atoms, NUMBERS, STRINGS* VECTORS. AND COMMENTS, THE 
OBJECT READ READS LINES OF 72 CHARACTERS QR LESS UNTIL A 
DOIT C^) IS ENCOUNTERED, CSO A DOIT CANNOT BE PART OF THE 
INPUT), LINE BOUNDARIES ARE MEANINGLESS, 
IF ft- IS ENCOUNTERED THEN ALL iNPUT TO READ IS IGNORED, 

ATOMS ARE SEQUENCES OF CHARACTERS WHICH 

START WITH ANY CHARACTER OTHER THAN A BLANK» ( »)»•♦» OR X 
AND STOP AT A BLANK, (, OR ) AND 00 NOT MEET THE 
CONDITIONS ReOUIReD OF A NUMBER, 

NUMBERS ARE SEQUENCES OF CHARACTERS WHICH START WiTH A DIGIT 
OR - DIGIT AND STOP AT A PLANK»(»OR ) AND 
ARE OF THE FOLLOWING FORMi 

" ODD ,., .DD *,, D 9 > D D 
/-/ / ^---/ /-/ /-/ 



• 



41330 
ftHOO 
41410 
41420 
41430 
41500 
41600 
41700 
41750 
41800 
41900 
42000 
42100 
42200 
42300 
42400 
42500 
42600 
42700 
42800 
42900 
43000 
43100 
43150 
43200 
43300 
4 3400 
43500 
43600 
43700 
43750 
43800 
43900 
44000 
44050 
44100 
44200 
44210 
44250 
44300 
44310 
44320 
44380 
44390 
44400 
44410 
44420 
44460 
44490 
44500 
44600 
44700 
44800 
44900 
45000 
45100 
45200 
45300 



/ / 

WHFRF D IS A DIGIT. DO ..» D IS A SEQUENCE OF OIGITSi 
AND THE "UNDERLINED" PARTS ARE OPTIONAL. 

The number after the e js the exponent part or 
Scientific notation. 

The size limits are approximately 4,314P68 for the 
Largest absolute value aNq 8,758P-47 for the smallest, 

strings are sequences of characters which 

start WiTh a " AND STOP WiTH THE NEXT " , 

CTHE "S are not part OF The internal form of the STRING), 

COMMENTS ARE LIKE STRINGS flUT START AND STOP WITH A X, 

VECTORS ARE SPECIFIED BY USING ( ) AROUND THE OBJECTS 
TO BE INCLUDED IN THE VICTOR, 

OBJECTS NOT COMPLETED WHEN A qOiT IS HEAD WILL BE SUPPLIED WITH 
MISSING CLOSING ".XO.OR BLANK. 
ALSO EXTRA )S ARE IGNORED, 

EXAMPLES: 

AlOMSi 

THISISANATOM 

A3 

3A 

« 

NUMBERS I 


23 

5,1P6 
-5P-12 
-3,5 



STRINgSi 

-this is a string" 

commentsi 
*thiS IS A comments 
xso IS This % 
%% 

VtCTORSi 

(this is a vector of atoms) 

(This vector contains 6 atoms & 2 numbers) 

(X ♦ 3) 

(1 1 2 3 5 8 13 21) 

SPAGE TOPLEVEL AND DEBUGGER 



asaoo 

45500 
45600 
45700 
45800 
45900 
46000 
46100 
46200 
46300 
46400 
46500 
46600 
46700 
46800 
46900 
47000 
47100 
47200 
47300 
47400 
47500 
50100 
50200 
50300 
50400 
50500 
50600 
50700 
50800 
50900 
51000 
51100 
51200 
51300 
51400 
51500 
51600 
51700 
51800 
51900 
52000 
52100 
52200 
52300 
52400 
52500 
52600 
52700 
52^00 
52900 
53000 
53300 
53400 
53500 
536^00 
51700 



TOPLEVEL 

THE TOPLEVEL OF SMALLTALK AFFECTIVELY REPEATS THE VECTOR 
fUSER), THE ATOM USfR jS ORIGINALLY ASSIGN AN OBJECT WHOSE DEF IS 
(CR READ PROMPT •♦ I" EVAL PRINT). THE USER CAN CHANGE THE VALUE 
OF USER To ANY OBJECT OESlREO, 



DEBUGGER 

WHEN AN ERROR IS OETEC 
SOME CONTEXT INFORMATI 
THE DEBUGGER. THE DEB 
VECTOR REPEATED IS (DE 
READ PROMPT " D»" EVA 
rONTpXT IS LEFT THE SA 
ALLOWS THE INSPECTION 
IF The USER WHIShES TO 
NEXT OUTER OBJECT WITH 
TO JUST GET OUT OF THE 



TED AN ERROR MESSAGE IS PRINTED ON THE TTY, 
ON IS PRINTED AND CONTROL IS PASSED TO 
UG6ER IS JUST LIKE THE TOPLEVEL EXCEPT THE 
BBUGeR) WHOSE INITIAL DEF IS (CR 
L PRINT, ALSO WHEN IN THE DEBBUGER THE 
ME AS WHEN THE ERROR OCCURED, THIS 

OF Variables etc, when in the debugger 

POP Up ONE LEVEL OF CONTEXT (IE UP TO THE 
CONTROL) THE OBJECT UPl CAN BE USED, 

oebbUger n/f IS recommended, 



$PAGE MESSAGE AND CONTROL OBJECTS 



I WILL RETURN THE VALUe OF THE NEXT PIECE IN THE MESSAGE 

; RETURNS THE NEXT EXPLICIT OBJECT IN THE MESSAGE 

« SAME AS \ EXCEPT ThE OBJECT IS AlSO STILL THE NEXT OBJECT 
IN THE MESSAGE 

% <ATOM> RETURNS NOT FALSE IF THE NEXT OBJECT IN THE MESSAGE IS 
<ATOM> AND FALSE OTHER WiSE 

* <VECTOR> RETURNS THE VECTOR OR ATOM 
S <ATOM> 

#+ returns the value of the next piece actively 

*. returns the value oe the next piece except that all returns 
evaluated are taken as passive returns 

x gets the value of the next piece and returns it as the value 
of the object with control 

x+ same as x except returns it actively 

x- same as x except rpturns it passively 

repeat <vector> executes the vector repeatedly 

Done << with i<08ject> >> will exit the most recent repeat 

The With part is used to specify a value 



Ml 



53800 
53900 
54000 
54100 
54200 
54300 
54350 
54400 
54500 
54600 
54700 
54800 
54900 
55000 
55100 
55200 
55300 
55350 
55400 
555O0 
60000 
60100 
60200 
60300 
60400 
60500 
60600 
60610 
60620 
60700 
60800 
60900 
61000 
61010 
61020 
61100 
61200 
61300 
61400 
61500 
61600 
61700 
61750 
61800 
61900 
62000 
62100 
62200 
62300 
62400 
62500 
62600 
62700 
62800 
62810 
63820 
62900 



AGAIN 



FOR THE REPfAT 
WILL CAUSE THE MOST RECENT REPEAT TO START OVER 



APPLY <ATOM> << TO «<VECT«R> >> << IN »<FRAME> >> 

«<ATOM> 

GIVES CONTROL TO THE VALUE OF THE FIRST ATOM WITH 
EITHER THE CURRENT MESSAGE OR IF THE TO IS USED VECTOR AS 
THE MESSAGE. THE IN PART IS USED Tq PROVIDE A DIFFERENT 
CONTEXT FOR IT To BE EVALUATED IN, IF THE FRAME IS USED 
THE CONTEXT IS ThAT POINTED TO BY THE FRAME, IF THE ATOM 
IS USED THE CONTEXT IS THE CURRENT CONTEXT PLUS THE 
VARIABLES OF THE VALUE OF THE ATOM 

EVAPPLY J<OBJECT> << TO l<VECTOR> » « IN UFRAME> » 

»<ATOM> 

SAME AS APPLY EXcEI^T THE OBJECT GIVEN CONTROL IS THE 
EVALUATED OBJECT 
SPACE UTILITIES 



TYPE I<STRING> 

WILL TYPE THE CONTENTS OF THE FILE NAMED BY THE STRING 

ON THE TTY 

RETURNS FALSE IF THE FiLE IS INACCESIBLE AND 

TRUE OTHERWISE. 



FILIN «<STRING> 



READS FROM THE FILE nAmED 
RETURNS FALSE IF THE FILE 
TRUE OTHERWISE, 



BY 
IS 



STRING AS IF 
INACCESSIBLE 



IT WERE 
AND 



THE TTY 



FILOUT l<STRING> « ADD >> << ONLY 



|<ATOM> 
»<VECTOR> 



>> 



FIN 
(IN 
FIL 
EAC 
IF 
CLA 
BE 
THE 
IF 
BE 
THE 
IN 
ABO 
IF 
RET 
RET 
AND T 



DS OR CREA 

THE CASE 
E. IF The 
H ELEMENT 
THE ELEMEN 
SSIFIED IT 
RFAD BACK 

VECTOR IS 
THE KATOM 
A VECTOR, 

VECTOR TO 
BY FILIN, 
VE CASE. 
NEITHER OF 
URNED FROM 
URNS FALSE 
RUE OTHERW 



TeS the file named by STRING, THEN EITHER ADDS TO 
OF ADD) OR REPLACES THE CURRENT CONTENTS OF THE 

«<VeCToR> FORM IS USED THE FILLOWING HAPPENS FOR 
OF The VECTOR! 

T IS AN ATOM AND ITS VALUE |S 

S DEFINITION IS PUT OUT IN SUCH A WAY AS IT CAN 
In BY FILIN. IF THE ELEMENT IS A VECTOR 

WRITTEN OUT, 
> FOEM IS USED THE VALUE OF THE ATOM SHOULD 

THE ATOM IS WRITTEN OUT IN SUCH A WAY AS TO CAUSE 

BE ASSIGNED BACK INTO THE ATOM UPON BEING READ 

THE VECTOR IS THEN TREATED AS IN THE 

THE ABOVE FORMS iS USED IT ACTS AS IF THE VECTOR 
DEFS HAD BEEN SPECIFIED, 
IF THE FILE IS INACCESSIBLE 
ISE. 



62905 
62910 
62915 
62920 
62925 
62930 
62935 
63000 
63100 
63200 
63300 
63400 
63500 
636XJ0 
63700 
63800 
63900 
64000 
64100 
64200 
64300 
64400 
64500 
64600 
64700 
64800 
64900 
65000 
65100 
65200 
65300 
70000 
70100 
70200 
70205 
70210 
70215 
702?0 
70225 
70230 
70235 
70240 
70245 
70250 
70255 
70300 
70310 
70320 
70330 
70340 
70350 
70360 
70370 
70380 
70390 
70400 
70410 



SHOW <AT0M> « TO >> << PRINTER >> 

The atom»s value must be classified. 

The class parts are shown with a reasonable format. 

IF PRINTER is SPECIFIED OUTPUT IS TO THE LINE PRINTER 

otherwise tty, 
cande 

returns to canoe (the supervisory program), 

trace << mine >> << yours >> << <- >> << pieces >> 

« only j<vector> >> 



ANY OR 
TIME, 
MiNEt 
YOURS* 



PlECESiTRACES 
ONLY J TRACES 



ALL OF THE DIFFERENT OPTIONS CAN BE SPECIFIED AT ONE 
THEY HAVE A CUMULATIVE AFFECT, EACH IS DESCRIBED BELOW, 
TRACES THE USeR DEFINED OBJECTS. 

THE PREDEFINED OBJECTS. 

ALL ASSIGNMENTS, 

EACH P1ECE(SEE EVALUATING A VECTOR). 

ONLY THt OBJECTS NAMED IN THE VECTOR. 



TRACES 
TRACES 



UNTRACE 



DFFS 



TURNS OFF ALL TRACING. 



Returns a vector of the atoms whose values have been classified 



SPAGE DATA STRUCTURE OBJECTS 

THE DATA STRUCTURE CLASSES ThAT ARE PROVIDED ARE 
B00LEANS«AT0MS#NUMBEKS#STRiN6S AND VECTORS. 
BOOLEANS CAN TAKE ON THE VALUES TRUE AND FALSE, 
ATOMS ASSOCIATE A NAME WITh A VALUE, THEY ARE LIKE 
VARIABLES IN MOST OTHER LANGUAGES, ALL ATOMS WITH 
THE SAME NAME ARE THE SAME ATOM, 
NUMBERS ARE STANDARD FLOATjNfi POINT NUMBERS, 
VECTROS AND STRINGS ARE SEQUENCES OF OBJECTS OR 
CHARACTERS ReSPeCT J VeLY . THEY ARE INDEXED BY USE OF 
SFLECTIONS, INDEXING IS FROM 1, 



«<B00LEAN> => <VECTOR> 

IF THE BOOLEAN IS TRUE EVALUATE THE VECTOR AND SKIP THE 

REST OF THE ENCLOSING VECTOR, 

IF THE BOOLEAN IS FALSE CONSUME THE VECTOR AND CONTINUE, 

»<BO0LEAN> <0P> l<BOOLEAN> 

WHERE <0P> CAN BE AND* 0R» OR XOR, 

THE STANDARD LOGICAL OPERATIONS, RETURN THE APPROPRIATE 

BOOLEAN, 






70420 J<BOOLfAN> NOT 

70430 

70440 RETURNS TRUE IF <B00LEAN> IS FALSE AND FALSE OTHERWISEt 

70450 

70460 l<B00LFAN> PRINT 

70470 

70400 PRINTS EITHER TRUE OR pALSf ON THE TTY. 

70490 

70500 l<B00LFAN> ISA <OBJECT> 

70510 

705R0 IF OBJECT IS THE ATOM BOOLEAN HE.TURNS TRUE. 

70530 IF THE OBJECT IS THE ATOM ? RETURNS THE ATOM BOOLEAN, 

70540 OTHERWISE RETURNS FAlSe. 

70550 

70560 

71100 

71200 

71300 t<AT0M> PRiNT PRINTS THE ATOMS NAME ON THE TTY 

71400 CHARS RETURNS THE ATOMS NAME AS A STRING 

71500 EVAL RETURNS THE VALUE OF THE ATOM ACTIVELY 

71600 EVAL- returns THE VALUE OF THE ATOM PASSIVELY 

71700 m <ATbm> RETURNS THE ATOM IF THE ATOMS ARE THE SAME 

71800 AND FAbSE OTHERt^ISE 

71900 ISA <OBJECT> IF OBJECT IS EITHER THE ATOM ? OR ATOM THEN 

72000 IT RETURNS THE ATOM ATOM AND FALSE 

72100 OTHERWISE 

72200 <- J<OBJECT> ASSIGNS THE OBJECT TO THE VALUE OF THE ATOM AND 

72300 RETURNS THE OBJECT, 

72400 

72410 

72500 l<NUMBER> <N0P> l<NUMBER> 

72600 Where <nop> can be +. -.♦, /» div, mod* power* andi or, xor, 
72700 i. shift, min, max, less, leq» 6tr, or geo, 

72800 

72900 THESE PERFORM THE STANDARD OPERATION AND COMPARISONS 

73100 THE LOGICAL OPERATIONS ARE BITWISE ACROSS THE WHOLE 

73200 WORD. 

73300 

73400 l<NUMBER> * I<0BJFCT> 

73500 J<NUMBfR> NFQ !<0BJECT> 

73600 

73700 RETURN FALSE FOR FALSE AND ThE FiRST NUMBER FOR TRUE, 

73800 

73900 l<NUMBER> ISA <OBJECT> 

74000 

74100 IF THE OBJECT IS THE ATOM NUMBER RETURNS TRUE, 

74200 IF THE OBJECT IS THE Ai:OM ? RETURNS THE ATOM NUMBER, 

74210 OTHERWISE RETURNS FALSE, 

74300 

74400 l<NUMBER> IPART 

74500 

74600 RETURNS THE INTEGER PART OF THE NUMBER, 

74700 

74800 «<NUMBER> FPART 

74900 

75000 RETURNS ThE FRACTIONAL PART OF THE NUMBER, 

75100 



/5200 
75300 
75400 
75500 
75600 
75700 
75800 
75900 
76000 
76100 
76200 
76300 
76400 
76500 
76600 
76700 
76«00 
76900 
77000 
77100 
77200 
77300 
77400 
77500 
77600 
77700 
77800 
77900 
78000 
78010 
78100 
78200 
78300 
78400 
78500 
78600 
78700 
76800 
78900 
79000 
79100 
79200 
79300 
79400 
79500 
79600 
79700 
79800 
79900 
80000 
80100 
80200 
60300 
80400 
80500 
80600 
80700 



»<number> print 

PRINTS THE NUMBER ON ThE TTY, 
- I<NUMBER> 

RETURNS The additive insverse OF The number, 
i<string> length 

returns the number or characters in the string, 

I<STR!NG> « I<STR1NG> 

returns false for not the same string and the string otherwise, 
»<STRIN6> + i<string> 

returns The concatenation of the two strings, 
»<string> print 

prints the characters in The siring surrounded by "s on the 

TTY and returns ThE STRING, 

»<STRIN6> ISA <OBJECT> 

IF the OBJECT IS THE ATOM STRING RETURNS TRUE, 

IF THE OBJECT iS THE ATOM ? RETURNS THE ATOM STRING, 

OTHERWISE RETURNS FAlSe, 

l<STRING> <SelECT10N> 

RETURNS A STRInG CONTAINING THE CHARARACTERS IN THE SELECTED 
PART OF THE STRING, 

<I<STRING> <SELECTlON> <- << ALL >> «<STR1NG> 

IF ALL IS USED THE SECOND STRING MUST BE A SINGLE CHARACTER. 
IN REPLACES EACH CHARACTER IN THE SELECTED PART OF THE FIRST 
STRING IF ALL iS NOT USED THE SECOND STRING REPLACES THE 
SELECTED PART OF THE FiRST, POSSiBlY CHANGING ITS LENGTH, 
IN BOTH CASES THE SECOND STRING IS RETURNED, 

<»<STRING> << <SELECTION> » FIND FIRST « NON >> ><STRING> 

LAST 

RETURNS THE INDEX OF THE FIRST (LAST) OCCURANCE 

(NON OCCURANCE) OF AnY OF THE CHARACTERS OF THE SECOND STRING 

IN THE FIRST STRING AND IF NO OCCURANCE (NON OCCURANCE) 

OCCURS, 

I<VECT0R> LENGTH 

THE NUMBER OF OBJECTS IN THE VECTOR. 

»<VECTOR> ♦ «<VECTOR> 



soaoo 

80900 RETURNS THE CONCATENATION OF THE TWO VECTORS, 

81000 

81100 I<\/ECT0R> ISA <0BJECT> 

81200 

81300 IF THE OBJECT IS THE ATOM VECTOR RETURNS TRUE, 

81400 IF The object iS the ATOM ? RETURNS THE ATOM VECTOR, 

81410 OTHERWISE RETURNS FAuSe, 

81500 

81600 t<VECT0H> <SelECT10N> 

81700 

81800 RETURNS THE SELECTED PART OF THE VECTOR AS A VECTOR, 

81900 IF THE SELECTION DOES NOT COnTAAIN THE TO PART THE SELECTED 

82000 OBJECT IS RETURNED (NOT A VECTOR CONTAINING IT), 

82100 

82200 «<VECT0R> <SeLECTION> <- << ALL >> l<OBJECT> 

82300 

82400 IF THE ALL tS USeo EaCH ELEMENT IN THE SELECTED PART IS 

82500 REPLACED BY THE OBJECT, 

82600 IF THE ALL PART IS NOT USED AND THE SELECTION CONTAINS A TO 

8?700 THEN ThE OBJECT MUST BE A VECTOR WHICH WILL REPLACE THE 

82800 SELECTED PART, PoSSiBlY CHANGING ITS LENGTH, 

82900 IF THE ALL PART IS NqT USED AND THE SELECTION DOES NOT 

83000 CONTAIN A TO THE OBJECT REPLACtS THE ELEMENT SELECTED, 

83100 IN ALL CASES THE OBJECT IS RETURNED, 

83200 

83300 KVECTOR* « <SELECTI0N> >> FIND FIRST << NON >> i<0BJECT> 

83350 LAST 

83400 

83500 RETURNS THE INDEX OF THE FIRST (LAST) OCCURANCE 

83600 (NON OCCURANCE) Of THE OBJECT IN THE VECTOR, 

83700 RETURNS IF ThEKe IS NO OCCURANCE (NON OCCURANCE), 

83800 

83900 J<VecT0R> PRINT << DePTh J<NUMBER> >> 

84000 

84100 PRINTS THE VECTOR ON THE TTY, IF DEPTH IS USEO ANY VECTORS 

84200 NESTED DEEPER THAN ThE NUMBER WILL APPEAR AS (), 

84300 

84400 l<VEcTOR> EVAL 

84500 

84600 EVALUATES THE VECTOR (SEE ABOVE), 

84700 

84800 «<VEcT0R> MAP J<VECTOR> 

64900 

85000 GIVES CONTROL TO EACH ELEMENT OF THE FIRST VECTOR WiTh THE 

85100 SECOND VECTOR AS MESSAGE. RETURNS A VECTOR OF THE VALUES 

85200 GENERATED. 

85300 

85400 

90000 sPAGF Miscellaneous objects 

90100 

90200 

90210 ISA <OBJECT> 

90512 • <OBJEGT> 

90220 

90230 CONSUME ThE OBJECT AND RETURN FALSE ACTIVELY, 

9 24^0 

90300 SELF 



90400 
90500 
90600 
90700 
90800 
90900 
91000 
91100 
91200 
91300 
91400 
91500 
91600 
91700 
91800 
91900 
9240^0 
92100 
92200 
92300 
92400 
92410 
92420 
92430 
92440 
92450 
92460 
92470 
92480 
92500 
92600 
92700 
92800 
92900 
930X)0 
93100 
93200 
93300 
93400 
93500 
93600 
93700 
93800 
93900 
94000 
94100 
94110 
94200 
94300 
94400 
94500 
110000 
IIOIOO 
110200 
110300 
110400 
110500 



FRAMf 



RETURNS THE CURRENT uSeR OBJECT ACTIVELY, 



RETURNS A FRaMe (FOR USE WITH APPLY) THAT REFERS TO 
The CURRENT ENVIRONMENT, 



NULL l<OBJECT> 

RETURNS TRUE IF THE oBjECT IS NIU AND FALSE OTHERWISE. 
ERROR kSTRINO 

ENTERS THE DEBUGGER ANd USeS THE STRING AS THE ERROR MESSAGE. 

UPl 

WHEN IN THE DEBUGGER WILL EXIT THE MOST RECENT USER OBJECT AND 
RETURN TO THE DEBUGGER, 

CONTINUE << WITH l<OBJECT> >>- << ADD »<NUMBER> >> 

WHEN In THE DEBUGGER WILL CONTINUE EXECUTION WHERE IT WAS 
SUSPENDED, THE OBJECT WITH CONTROL AFTER THE CONTINUE IS 
EITHER THE OBJECT AFTER THE WITH OR NIL, THE ADD PART IS 
USED TO MOVE THE VECTOR POINTER TO SKIP OVER SOME OF THE 
MESSAGE, 



/// 



EXITS TO THE TOPLEVEL. CAN BE USED ANY TIME OUTPUT IS NOT 
COMING OUT, 



(BREAK KEY) 



CAN BE HIT WHILE OUTPUT IS HAPPENING ON THE TTY AND IS 
EfiUlVELENT TO A DONE, 



PRINT 
NIL 



THESE LIKE ALL ATOMS HAVE INITIALLY THE VALUE NIL, 
THE , IS CONVENTIONALLY USED AS A LOGICAL SEPERATOR, 



ANEW ,,, 

(SEE CREATING A NEW OBJECT) 
SPACE EDITOR 



The EDITOR IS USED TO MODIFY ANY OF THE SIX VECTORS WHICH 
MAKE [)P THE GLASS PART OF AN OBJECT, iT IS NOT AUTOMATICALLY 



# 



110600 
110700 
110800 
110900 

inooo 

111100 
111200 
111300 
IIHOO 
111500 
111600 
1H700 
111800 
111900 
112000 
112100 
112200 
112300 
112400 
112500 
112600 
112700 
112800 
112900 
IHOOO 
IHIOO 
114200 
114300 
114400 
114500 
114600 
114700 
114800 
114900 
115000 
115100 
115200 
115300 
115400 
115500 
115600 
115700 
115800 
115900 
116000 
116100 
U6200 
116300 
116400 
116500 
116600 
116700 
116800 
116900 
117000 
117100 
117200 



L,OADFD» SO BEFORE. ITS FIRST USE AFTER ENTERING SMALLTALK IT MUST 
Bf FiLlN-FD THUSLYI 

FILIN ♦'EDITOR/SMALL'* 

THE EDITOR IS CALLED AS FOlLOWSJ 

EDIT <AT0M> ,S <PART> 

WHERE THE ATOM HAS AS VAlUe THE OBJECT TO BE MODIFIED 
AND <PART> INDICATES WhICH VECTOR IS TO BE MODIFIED 

IT CAN BE AnY OFl LVAHS. I VARS» CVARS* DEFi ISNEWi 

OR INIT, 

ONCE IN THE EDITOR YOU ARE IN A LOOP VERY MUCH LIKE THE TOPLEVEL 

EXCEPT THAT A NUMBER OF ADDITIONAL OBJECTS ARE DEFINED, 

THERf fS ALSO SOMETHING CALbED ThE CURRENT VECTOR WHICH IS THE 

VECTOR THAT iS BEING EDITED. IT IS INITALIZED TO BE THE VECTOR 

SPECIFIED BY <PART>, ALL CHANGES ARE MADE TO A LOCAL 

COPY UNTIL DONE IS USED (SEE DONE AND /// BELOW), A P (SEE BELOW) 

IS Done just before the loop is entered to show you what is being 

EDITED, the editing OBJECTS FOLLOWl 
INSERT |<VECT0R> BEFORE I<NUMBER> 

after 

inserts the elements op the vector before (after) 
The <numbeR>th element 

Replace i<number> << to «<number> >> with i<vector> 

REPLACES The elements specified BY The <numbeR>s with the 

ELEMENTS OF ThE VECTOR 

SWAP «<NUMBER> « TO I<NUMBER> >> WiTH I<NUMBER> << TO l<NUMBER> >> 

EXCANGES the TWO SPECIFIED SECTIONS 

ENTER :<NUMBER> 

MAKES THE VECTOR AT <NUMBER>TH POSITION IN THE CURRENT 
VECTOR THE NEW CURRENT VECTOR 

EXIT 

IS THE INVERSE OF ENTER. GET YOU BACK TO THE 
OLD CURRENT VECTqR 

EXIT* 

REPEATEDLY DOeS eXiTS UNTIL THE ORIGINAL VECTOR IS 
REACHED 

PUSH «<NUMBER> << TO I<nUWBER> >> 

DOES THE EOUIVELENT OF PUTTING () AROUND THE SPECIFIED 



17300 
17400 
17500 
17600 
17700 
1?800 
17900 
IftOOO 
18100 
18200 
18 300 
19400 
18500 
18600 
18700 
18800 
18900 
19000 
I9l00 
19?00 
19300 
19400 
19500 
19600 
19700 
19800 
19900 
POOOO 
20100 



SECTION 

PULL :<NUMBER> 

EFFECTIVELY KEMOVES A SET OF () 

P 

PRINTS THE CURRENT VECTOR DEPTH 1 
CI.E, ANY VECTORS ThAT ARE ELEMENTS OF THE CURRENT VECTOR 
ARE INDICATED BY ( ) ) ^ 



DONE 



/// 



End 



DONE GETS YOU OUT OF THE EDITOR AND ACTUALLY DOES THE 
CHANGES TO THE VAL^E OF THE OBJECT SPECIFIED 
IN THE EDIT COMMAND 



/// IS USED IF YOU WANT TO GET OUT OF THE EDITOR 
WITH OUT EFFECTING ANY CHANUES 



RETURNS THE LENGTH OF THE CURRENT VECTOR 



J 



LABEL OOOOOOOOOPRNT 001 77074?USER»HA YNES | EXECUTE COPY /HAYNES 



COPY /HAYNES 



,/ 



